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The principles of refractovolumetric respirometry have been treated 
in considerable detail in a previous report,  I in which was described a 
machine admitting of use in measuring carbon  dioxide and  oxygen 
respiration  in  either wet  or  dry systems.  In  another  communica- 
tion  ~ an application has been presented, restricted however to  a  dry 
atmosphere.  It is the purpose of the present report to demonstrate 
the facility with which continuous respiratory changes may be  ob- 
served in either dry or water-saturated environments; using what has 
been designated the second method in  the previous work,' where the 
general theoretical considerations are presented.  , 
As a  preliminary experiment the respiration of a  lot of Drosophila 
imagos was observed in this manner, first allowing a 40 minute interval 
to elapse during which observations were ignored (as in the case of the 
wet environment such interval was necessary to insure saturation of 
the gaseous system with water),  and  then  observing respiration  in 
three successive 20 minute intervals; renewing the air and repeating 
the process alternately with dry and wet environment.  The results 
of this experiment are given in Table I. 
In later work the modification of bubbling  the fresh air through 
water before admission to the system was introduced in experiments 
,requiring a water-saturated system in order to avoid most of the above 
mentioned delay.  Some preliminary equilibration period is necessary 
t Thompson, W. R., J. Gen. Physiol., 1932-33, 16, 5. 
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however, and correction for respiration during this interval should be 
introduced.  In actual application of the formulae given previously  1 
it is obvious that this may be done with tolerable error by a  simple 
extrapolation.  The formulae  for  ~Q~,  the  CO2 increment,  is ob- 
tained  (in the  form invariant  with temperature  and  pressure)  from 
II under Equation (33) of the above mentioned paper  I by taking the 
TABLE  I 
Respiration of Drosophila  imagos ill wet and dry atmosphere, after 40 minutes, 
in 20 minute intervals. 
Respiration  (in milllmoles)* 
Respiratory quotient 
Carbon dioxide  Oxygen 
Dry 
Wet 
Dry 
Wet 
0,149 
0,146 
0.138 
0.180 
0.185 
0.190 
0,175 
0.161 
0.172 
O. 182 
O. 185 
O. 184 
0.190 
0.212 
0.200 
0.196 
0. 249 
0.242 
0. 229 
0.239 
0.215 
0.226 
0.229 
0.216 
0.78 
0.69 
0.69 
0.92 
0.74 
0.79 
0.76 
0.67 
0.80 
0.81 
o.81 
0,85 
* Aggregate number of imagos  =  4.67(10) 3, approximately. 
difference  between  'At~Q3 and  'A  "~  ~,  whence  (employing the  same 
notation) we have 
(1)  aA~O~ =  'AO R'V(O)Co (~)  --  'A'* R'V('~)Co (a) -  ¢(R2 -- R1).aAaQo 
R3  --  R2 
whence we have, as ~zX~Qo  --  V(°~Co(~>  -  VC'*~Co(~>  by definition, 
(2)  ,,A~(?,  =  +  ['~X~ g  --  ~(e~  --  g,)]  %~Qo 
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Similarly, but with less difficulty, we have  (from (34)  of the first 
paper  ~) for the oxygen increment 
(3) 
In the case of either wet or dry systems these same formulae apply; 
Co  ¢*~ being the sum of the concentrations of CO2, 02, and the inert gas 
present  in  constant  amount;  (e.g.,  nitrogen),  but  exclusive of  gases 
present in constant concentration such as H20  in the case of water- 
saturated environments; R1 being the refractivity coefficient of this 
inert gas,  and R,  and R3 being that of oxygen and carbon dioxide, 
respectively (as previously  1 explained); and ¢ the fraction represented 
by the inert gas (e.g.,  N2)  in moles of the original mixture.  As ex- 
plained  before  1 superscripts  refer to  instants  in  time,  and  the sub- 
scripts refer 
1 to the inert gas (present in constant amount) 
2 to oxygen 
3 to carbon dioxide, and 
0 or no subscript to their sum; 
and ~ABX~ =  X~  (~)  -  X~  (a).  Thus  the  variables  used  above  may 
be defined by the statement in addition to this that Q is amount of gas 
in moles, C concentration in moles per liter, R  the refractivity coeffi- 
cient of the gas (i.e., R. C is the refractivity of the gas) and V is the 
volume of the system and ¢  =  QI' by definition. 
Qo' 
Thus  two  experiments were performed, observing in  the first in- 
stance continuous respiration of approximately 4.97 thousand imagos 
in a dry system in successive intervals of 20 minutes (up to 500 minutes 
when the amount of accumulated CO2 was over one-tenth of all gas 
present);  and in  the second observing respiration  of approximately 
6.88  thousand imagos in a  water-saturated environment in a  similar 
manner (intervals of 10 minutes being used, however).  The tempera- 
ture was 24.2°C.,  approximately (in actual experience in the two ex- 
periments temperature observations made at the beginning and end of 
each  interval  lay  between  24.16  and  24.30°C.  in  every instance). 30  STUDIES  IN  RESPIROMETRY.  III 
The results of the two sets of observations are given in Tables II and 
III and presented graphically in Text-fig. 1.  It is of interest to note 
the approximation of the respiratory quotients for the whole period of 
TABLE  II 
Respiration of Drosophila imagos* in dry air, initially COs-free, in miUimoles 
in I00 minute intervals. 
Time 
m/n. 
0 
10O 
200 
30O 
4OO 
5OO 
Carbon dioxide  (approx.) 
total 
0 
0.9 
1,8 
2.6 
3.3 
3.9 
Oxygen (approx.) total 
7.8 
6.5 
5.3 
4.2 
3.3 
2.5 
All gases (approx.) total 
37.8 
37.4 
37.1 
36.8 
36.6 
36.4 
* Aggregate number of imagos =  4.97 (I0) s, approximately. 
TABLE llI 
Respiration of Drosophila imagos* in water-saturated air, in millimoles  in 100 
minute intervals. 
Time 
rain. 
0 
100 
20O 
290 
Carbon dioxide (approx.) 
total 
0.1 
1.4 
2.6 
3.6 
Oxygen (approx.) total 
7.3 
5.5 
3.8 
2.4 
All gases except H20 
(approx.) total 
35.5 
35.0 
34.6 
34.2 
* Aggregate number of imagos  =  6.88 (I0)  a, approximately. 
observation  in  the  dry  and  the  water-saturated  experiences,  being 
0.741  and  0.722,  respectively.  In  each  instance  about  two-thirds 
of the original amount of oxygen was consumed. WILLIAM  R.  THOMPSON  AND  ROBERT  TENNANT 
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